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PROJECTION TYPE DISPLAY UNIT 



Background of the Invention 

The present invention relates to a projection 
type display unit, for example, a liquid crystal 
projection type display unit, a projection type display 
device and the like, that projects a reflection on a 
screen with the use of a light bulb such as liquid 
crystal panels. 

Projection type display units- include a 
liquid crystal projection type display uni.t, a 
projection type display device and the like in which 
light from a light source is irradiated on a light bulb 
such as liquid crystal panels, the light bulb performs 
light intensity modulation (also, called spatial light 
modulation) for transforming into intensity (concentra- 
tion) of light every pixel, and an optical image is 
formed, enlarged, and projected onto a screen or the 
like. 

This type of projection type display unit 
includes therein a plurality of heat generating sources 
(for example, a lamp of a light source, a light bulb, 
an electric power source for driving the lamp, etc.) 
and optical parts are shortened in service life due to 
heat generated from these heat generating sources. 
Therefore, for example, in the case where the liquid 
crystal panels are used as a light bulb, liquid crystal 



panels must be kept at temperature of 70°C or lower. 
Hereupon, such projection type display unit generally 
comprises cooling means, by which heat generated from 
the heat generating sources is exhausted outside the 
unit . 

Conventionally, JP-A-2000-81673 discloses the 
construction of cooling means for this type of 
projection type display unit, in which cooling wind 
paths for cooling a light bulb, an electric power 
source and a light source in the projection type 
display unit are unified whereby air intake ports and 
air exhaust ports, respectively, are made in smaller in 
number than fans used therein to intend to reduce noise 
leakage outside the projection type display unit from 
the air intake ports and the air exhaust ports. 

Also, JP-A-2002-122839 discloses the 
construction, in which an intake air by a radial fan is 
used as a cooling wind in order to cool liquid crystal 
panels and polarizing plates in a projection type 
display unit. In this construction, flow of the 
cooling wind drawn by the radial fan is controlled by 
guides arranged in a wind path and the cooling wind is 
concentratedly fed to the liquid crystal panels and the 
polarizing plates. Since the cooling wind can be 
efficiently fed to portions that require cooling, a 
large cooling action can be obtained with low noise. 

With the conventional art disclosed in JP-A- 
2000-81673, however, since cooling wind paths are 



unified to constitute a single one, heat generating 
parts, for example, the light bulb, the electric power 
source, the light source, etc. arranged in the cooling 
wind path from a low-temperature side on sides of the 
air intake ports to a high-temperature side on sides of 
the air exhaust ports are restricted in arrangement and 
it is extremely difficult to have temperatures of 
respective parts, such as the light bulb, the electric 
power source, the light source, etc. including 
appropriate margins conformed to the parts. Also, 
since the light bulb, the electric power source and the 
light source are arranged in the single cooling wind 
path that is not independent, the electric power source 
disposed close to the light source is affected by heat 
of the light source. Further, since the light source 
is cooled by means of the wind having become hot after 
cooled the electric power source, a lot of fan air 
volume is needed to cool the light bulb, the electric 
power source, the light source, etc. and it is 
difficult to reduce the rotational frequencies of the 
fans and to reduce noise accompanying the rotation of 
the fans. Also, since one of the fans is provided 
close to an air exhaust port opened to a housing, noise 
generated from the fan is released from the air exhaust 
port without damping, and so it is difficult to reduce 
noise . 

Also, with the conventional art disclosed in 
JP-A-2002-122839, an intake air drawn by a radial fan 



is used to cool the liquid crystal panels and the 
polarizing plates, and thereafter exhausted from the 
radial fan passes through a duct as it is and is 
exhausted from an air exhaust port opened to a housing, 
and the document does not refer to any use intended for 
cooling other optical parts. Therefore, the 
conventional art relates to a technique aiming at low 
noise and limited to cooling means for a part of 
elements (for example, liquid crystal panels and 
polarizing plates) in the projection type display unit, 
for which cooling is required, and so noise in the 
entire projection type display unit as well as cooling 
of other heat generating parts is not necessarily 
achieved. 

Summary of the Invention 

The invention has been thought of in view of 
these matters, and has its object to provide a 
projection type display unit, in which noise can be 
reduced by devising an arrangement of heat generating 
parts such as a light bulb, an electric power source, a 
light source, etc. and an arrangement of fans. 

In order to attain the object, the invention 
provides a projection type display unit comprising a 
light source unit, a first cooling fan that cools the 
light source unit, a light bulb that modulates beams of 
light from the light source unit, a second cooling fan 
that cools the light bulb, and a projection lens for 



projecting light modulated by the light bulb, and 
wherein a first cooling wind path provided by the first 
cooling fan and a second cooling wind path provided by 
the second cooling fan are substantially independent of 
each other, and the second cooling fan also cools an 
electric power source of the display unit. 

Other objects, features and advantages of the 
invention will become apparent from the following 
description of the embodiments of the invention taken 
in conjunction with the accompanying drawings. 

Brief Description of the Drawings 

Fig. 1 is perspective views showing an 
outward appearance of a projection type display unit 
according to an embodiment of the invention, in which 
Fig. la is a view as viewed from the front and Fig. lb 
is a view as viewed from the rear. 

Fig. 2 is a perspective view showing an 
internal construction of the projection type display 
unit according to the embodiment of the invention. 

Fig. 3 is an exploded view showing a detailed 
construction of cooling wind path portions for cooling 
liquid crystal panels and an electric power source. 

Fig. 4 is a cross sectional view showing the 
operating state of the cooling wind path portions for 
cooling the liquid crystal panels and the electric 
power source. 

Fig. 5 is a schematic view corresponding to 



Fig. 4. 

Fig. 6 is a view showing a construction for 
cooling wind path portions for cooling a lamp. 

Fig. 7 is a perspective view showing a 
construction of cooling wind path portions for a 
polarization conversion element. 

Fig. 8 is a schematic view showing a cross 
section in Fig. 7. 

Detailed Description of Preferred Embodiments 

An embodiment of the invention will be 
described hereinafter with reference to the drawings. 
In addition, the same characters in all the drawings 
denote constituent elements having the same functions, 
and for the sake of avoiding complexity, repetitive 
descriptions are omitted for those constituent 
elements, which have been once described. 

Figs. 1 to 6 are views illustrating an. 
embodiment of the invention. An explanation begins 
with Fig. 1. 

Fig. 1 is perspective views showing an 
outward appearance of a projection type display unit 
according to an embodiment of the invention, in which 
Fig. la shows a front side of the projection type 
display unit 1 and Fig. lb shows a rear side of the 
projection type display unit 1. Description will be 
given hereinafter with a liquid crystal panel used as 
light bulb. 



In Fig. 1, the projection type display unit 
according to the invention is provided, as shown in 
. Fig. la, on a front side thereof with an air exhaust 
port 2 for an air flow (hereinafter, referred to as 
wind) having cooled liquid crystal panels (not shown) 
and an electric power source (not shown) and for wind 
having cooled a light source (not shown) . Also, an aij 
intake port 3 for wind that cools the liquid crystal 
panels (not shown) is provided on a side of the unit. 
Further, an air intake port 4 for wind that cools a 
light source (not shown) is provided on the rear side 
of the unit as shown in Fig. lb. 

Fig. 2 is a perspective view showing an 
internal construction of the projection type display 
unit 1, according to the embodiment of the invention, 
shown in Figs, la and lb. 

In Fig. 2, a sirocco fan (not shown) that 
cools the liquid crystal panels 9 and the electric 
power source 5 is provided below an optical engine 6 
with an air intake port thereof directed upward, and 
the liquid crystal panels 9 provided within the optical 
engine 6 and the air intake port for the sirocco fan 
(not shown) are connected to each other by means of a 
duct (not shown, and details thereof will be described 
later) . Also, the liquid crystal panels 9 are 
communicated to an outside air through an air intake 
duct 7. An air exhaust port of the sirocco fan (not 
shown) is directed toward the electric power source 5, 



and the electric power source 5 and the air exhaust 
port of the sirocco fan (not shown) is communicated to 
each other through a duct (not shown, and details 
thereof will be described later) . And, an air drawn 
through the air intake duct 7 defines a wind path that 
is a flow passage of an air flow via the air intake 
duct 7 - the liquid crystal panels 9 - the sirocco fan 
- the electric power source 5, and cools the liquid 
crystal panels 9 and the electric power source 5. A 
cooling wind having cooled the electric power source 5 
passes through an air exhaust port 30 disposed on a 
front surface of the unit 1 and is exhausted into the 
outside, air via the air exhaust port 2 that is opened 
to a front surface of a housing of the unit 1. 

A lamp 13 serving as a light source and an 
axial fan 17 are arranged in this order from the air 
intake port 4 in a cooling wind path covered by a duct 
18 that leads to an air exhaust port 16 on the front 
surface of the unit 1 from the air intake port 4 on the 
back surface of the unit. And, an air drawn from the 
air intake port 4 cools the lamp 13, passes through the 
air exhaust port 16 via the axial fan 17, and is 
exhausted into the outside air from the air exhaust 
port 2 in front of the air exhaust port 16. 

In this manner, according to the invention, 
the cooling wind path for the light source and the 
cooling wind path for the liquid crystal panels and the 
electric power source are separated from each other. 



The projection type display unit 1 roughly 
operates in such a manner that after light generated 
from the light source 5 is modulated by the liquid 
crystal panels 9 provided in the optical engine 6, it 
is projected through a projection lens 8 that 
constitutes projection means, onto a screen (not 
shown), etc. outside the device to display a 
reflection . 

In addition, the optical engine 6 comprises 
an illumination optical system (not shown) , by which 
light from the light source 5 being illumination means 
is irradiated on the liquid crystal panels 9, the 
liquid crystal panels 9 that performs light intensity 
modulation, in which light irradiated by the illumina- 
tion optical system is transformed into concentration 
of light every pixel according to a picture signal, to 
form an optical image, and the projection lens 8 that 
constitutes projection means for enlarging and 
projecting the optical image. In Fig. 2, the optical 
engine 6 uses three liquid crystal panels 9 as a light 
bulb. 

Fig. 3 is an exploded view showing a detailed 
construction of cooling wind path portions that 
constitute a cooling air passage extending from the air 
intake port 3 for cooling the liquid crystal panels 9 
and the electric power source 5 to the air exhaust port 
30, in the projection type display unit 1, according to 
the embodiment of the invention, shown in Fig. 2. 
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In Fig. 3, the sirocco fan 10 is arranged 
below the liquid crystal panels 9 built in the optical 
engine 6 with an air intake port 10a thereof directed 
toward the liquid crystal panels 9. Arranged between 
the sirocco fan 10 and the optical engine 6 is an air 
intake duct 11 that guides wind having cooled the 
liquid crystal panels 9 to the sirocco fan 10. 
Arranged above the optical engine 6 is an air intake 
duct 7 that guides wind for cooling the liquid crystal 
panels 9. The air intake duct 7 is connected to 
outside from a side of the projection type display unit 
1 and serves to guide an air outside the projection 
type display unit 1 to the liquid crystal panels 9 
built in the optical engine 6. 

The electric power source 5 is arranged on 
the lee of wind that leaves an air exhaust port 10b of 
the sirocco fan 10. Arranged between the sirocco fan 
10 and the electric power source 5 is an air exhaust 
duct 12, through which wind exhausted from the air 
exhaust port 10b of the sirocco fan 10 is guided toward 
the electric power source 5. Wind exhausted from the 
air exhaust port 10b of the sirocco fan 10 passes 
through the air exhaust duct 12 to cool the electric 
power source 5. Wind having cooled the electric power 
source 5 passes through the air exhaust port 30 
disposed on the front surface of the projection type 
display unit 1 and provided on the lee of the electric 
power source 5, and is exhausted outside the projection 



type display unit 1 from the air exhaust port 2. 

A cooling wind path that constitutes a 
cooling air passage leading to the air exhaust port 30 
provided on the side of the projection type display 
unit 1 from the air intake port 3 provided on the side 
of the projection type display unit 1 via the air 
intake duct 7, the liquid crystal panels 9 built in the 
optical engine 6, the air intake duct 11, the sirocco 
fan 10, the air exhaust duct 12, and the electric power 
source 5 shown in Fig. 3 is separated from a cooling 
wind path (described later) provided to cool the lamp 
13 that constitutes a light source. 

Fig. 4 .is a cross sectional view showing a 
state of the cooling operation of the liquid crystal 
panels 9 and the electric power source 5 in the 
projection type display unit 1, according to the 
embodiment of the invention, shown in Fig. 3, and Fig. 
5 is a schematic view showing the state of the cooling 
operation . 

In Figs. 4 and 5, the sirocco fan 10 draws an 
outside air from the air intake port 3 provided on the 
side of the projection type display unit 1 as indicated 
by an arrow 31. The drawn air makes wind, which passes 
through the air intake duct 7 and through a space that 
receives therein the liquid crystal panels 9 in the 
optical engine 6, as indicated by arrows 32. When 
passing through the space, the wind takes heat 
generated by the liquid crystal panels 9 from surfaces 
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of the liquid crystal panels 9 to cool the liquid 
crystal panels 9. Also, the wind likewise cools 
polarizing plates 14 arranged before and behind the 
liquid crystal panels 9 on an optical path of light 
incident upon the liquid crystal panels 9. For the 
convenience of explanation, the liquid crystal panels 
and the polarizing plates are hereinafter referred to 
as the liquid crystal panels 9, etc. The wind having 
cooled the liquid crystal panels 9, etc. is drawn into 
the air intake port 10a of the sirocco fan 10 as 
indicated by an arrow 33. The wind as drawn passes 
through an interior of the sirocco fan 10 and is then 
exhausted from the air exhaust port 10b of the sirocco 
fan 10. The wind as exhausted becomes higher in 
temperature than the outside air since it has taken 
heat generated by the liquid crystal panels 9, etc. and 
has been heated to an internal temperature of the 
projection type display unit 1. The wind as exhausted 
passes through the air exhaust duct 12 as indicated by 
an arrow 34 and is blown against the electric power 
source 5. The wind as blown takes heat generated by 
respective parts of the electric power source 5 to cool 
the electric power source 5. The wind having cooled 
the electric power source 5 passes through the air 
exhaust port 30 provided on the lee of the electric 
power source 5 and is exhausted outside the projection 
type display unit 1 via the air exhaust port 2 as 
indicated by an arrow 35. 
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In order to cool the liquid crystal panels 9, 
etc., a cooling effect as produced is great when wind 
passing over the surfaces of the liquid crystal panels 
9, etc. is low in temperature and high in wind 
velocity. Heat generated from the liquid crystal 
panels 9, etc. of the projection type display unit 1 
including liquid crystal projectors has increased 
steadily with an increase in luminance. Also, since 
the liquid crystal panels 9, etc. are made further 
small in size, a calorific value per unit area is 
further increased and so a corresponding air volume 
(low temperature and large wind velocity) is required. 
Among heat generating parts in the projection type 
display unit 1, a maximum cooling effect is required 
by, for example, the liquid crystal panels 9, etc. 
having an allowable temperature of 70°C or lower. 

In order to cool the electric power source 5, 
the cooling effect is great when wind passing over 
surfaces of parts of the electric power source is low 
in temperature and high in wind velocity. However, as 
compared with the liquid crystal panels 9, etc., an air 
volume that produces so much cooling effect is not 
required. Actually, the parts of the electric power 
source have an allowable temperature of appropriately 
100°C in strict cases. 

In this manner, the construction shown in 
Figs. 4 and 5 is provided in order to optimize an air 
volume and restrict noise to a low level by using a 



single cooling wind path to perform cooling of the 
liquid crystal panels 9, etc. that require a large 
cooling effect, and cooling of the electric power 
source 5 that does not require so much cooling effect. 

More specifically, in order to use wind of 
temperature as low as possible as a cooling wind, an 
outside air is directly taken in for the liquid crystal 
panels 9, etc. Also, the liquid crystal panels 9, etc. 
are arranged in a position (a position close to the air 
intake port 3 on the air intake side from the sirocco 
fan 10), in which the liquid crystal panels 9, etc. can 
be cooled before the outside air is heated by the 
internal temperature of the projection type display 
unit 1. Since cooling of the electric power source 5 
is possible even when the wind having been warmed after 
cooling of the liquid crystal panels 9, etc. is used, 
the electric power source 5 is arranged in a position 
(a position close to the air exhaust port 2 on the air 
exhaust side from the sirocco fan 10), in which cooling 
is enabled by the air exhaust of the sirocco fan 10. 
And, in order to restrict noise to a low level, a 
single sirocco fan 10 that can supply an appropriate 
air volume and constitutes a source of noise release is 
arranged midway the wind path leading to the electric 
power source 5 from the liquid crystal panels 9, etc. 
as shown in Figs. 4 and 5. Since the position, in 
which the sirocco fan 10 constituting a source of noise 
release is arranged, is adequately distant from the air 



intake port 3 and the air exhaust port 30 that are 
opened outside the projection type display unit 1, and 
obstacles such ducts or the like are present between 
the position and the ports, noise of the sirocco fan 10 
is hard to be transmitted outside the projection type 
display unit 1. 

Generally, restriction of noise to a low 
level is greatly dependent upon how small and optimum 
the air volume of the fan can be made. According to 
the invention, in cooling of the light source, the 
electric power source and the liquid crystal panels, 
etc., cooling of the liquid crystal panels 9, etc. and 
the electric power source 5 is made separate from and 
independent of cooling (details being described later) 
of the light source that generates much heat, not to 
thereby be affected by heat from the light source, and 
cooling of the liquid crystal panels 9, etc. and the 
electric power source 5 is performed such that a 
cooling air volume for the liquid crystal panels 9, 
etc. that requires a larger cooling effect than that 
for the electric power source is optimized and after 
the liquid crystal panels 9, etc. are cooled, the 
electric power source 5 that does not require as much 
as the cooling effect for the liquid crystal panels 9, 
etc. is also cooled. Therefore, since the liquid 
crystal panels 9, etc. and the electric power source 5 
are not affected by the light source and it is not 
necessary to optimize cooling of the liquid crystal 



panels 9, etc. and cooling of the electric power source 
5, respectively, it suffices that only a cooling air 
volume for the liquid crystal panels 9, etc. be 
optimized, and it is possible to restrict noise to a 
low level and to relatively easily realize achievement 
of low noise. 

Fig. 6 shows a construction of a cooling wind 
path portion that leads to the air exhaust port 16 from 
an air intake port 15 for cooling the lamp 13, in the 
projection type display unit 1, according to the 
embodiment of the invention, shown in Fig. 2. 

In Fig. 6, the wind path for cooling the lamp 
13 is configured such that the axial fan 17 is used to 
take in an outside air from the air intake port 15 
inside the air intake port 4 disposed on the back 
surface of the projection type display unit 1 and after 
cooling the lamp 13, the outside air passes through the 
air exhaust port 16 disposed on the front surface of 
the projection type display unit 1 to be exhausted from 
the air exhaust port 2 opened to the front surface of 
the housing of the unit 1. The cooling wind path is 
covered by the duct 18 and independent of the cooling 
wind path for the liquid crystal panels 9, etc. and the 
electric power source 5. The lamp 13 and the axial fan 
17 are arranged in this order from a side of the air 
intake port 15 within the duct 18, and wind taken in 
from the air intake port 15 takes away heat generated 
by the lamp 13 to cool the lamp 13. 



The cooling wind path including the lamp 13 
is covered by the duct 18 whereby heat of the lamp 13 
is cut off from outside the duct 18 and so the liquid 
crystal panels 9, etc. and the electric power source 5 
are prevented from being raised in temperature. 
Thereby, it becomes easy to optimize a cooling air 
volume for cooling the liquid crystal panels 9, etc. 
and cooling the electric power source 5. Also, it 
becomes easy to optimize a cooling air volume for 
cooling the lamp. 

As described above, according to the 
invention, cooling the light source, the electric power 
source and the liquid crystal panels, etc. is performed 
such that the cooling wind path for the liquid crystal 
panels 9, etc. and the electric power source 5 is made 
separate from and independent of the cooling wind path 
for the light source that generates much heat, and so 
excluded from influences of heat from the light source, 
a cooling air volume is optimized for the respective 
cooling wind paths, and the cooling fans are decreased 
in rotational frequency to reduce noise accompanying 
the rotation of the cooling fans. Also, by arranging 
the cooling fans 10, 17 substantially centrally of the 
respective cooling wind paths, that volume of noise, 
which is generated from the cooling fans and leaks from 
the air intake ports and the air exhaust port that are 
opened to the housing of the unit, is reduced, and so 
noise is reduced. 
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The cooling wind having cooled the liquid 
crystal panels 9, etc. to be increased in temperature 
(fairly lower than the allowable temperature 70°C of the 
liquid crystal panels) has still a temperature enough 
5 low to cool the electric power source 5. Accordingly, 
while being not mentioned with reference to Fig. 4, the 
cooling wind may be used to cool a polarization 
conversion element (having the allowable temperature of 
approximately 80°C) commonly used in an illumination 
10 optical system, by which light from the light source is 
irradiated on the liquid crystal panels 9. Cooling the 
polarization conversion element will be described 
hereinafter with reference to Figs. 7 and 8. 

Fig. 7 is a perspective view showing a 
15 construction of a cooling wind path portion leading to 
a polarization conversion element 19 arranged in the 
optical engine 6 from the air exhaust duct 12 in the 
projection type display unit 1, according to the 
embodiment of the invention, shown in Fig. 3 in the 
20 case where wind exhausted from the air exhaust duct 12 
is used for cooling the electric power source 5 and 
divided and used for cooling the polarization 
conversion element 19, and Fig. 8 is a schematic view 
showing a cross section of the construction. 
25 In Figs. 7 and 8, wind exhausted from the air 

exhaust port 10b of the sirocco fan 10 passes through 
the air exhaust duct 12 and is blown against the 
electric power source 5 as indicated by an arrow 34. 



By adding to the air exhaust duct 12 a baffle 20 and a 
duct 21 connected to the polarization conversion 
element 19, a part of the wind directed toward the 
electric power source 5 is divided and can be used for 
cooling the polarization conversion element 19. The 
wind blown against the polarization conversion element 
19 as indicated by an arrow 36 takes away heat 
generated by the polarization conversion element 19 to 
cool the polarization conversion element 19. The wind 
having cooled the polarization conversion element 19 
arranged in the optical engine 6 is exhausted, as 
indicated by an arrow 37, outside the optical engine 6 
from an air exhaust port (not shown) of the optical 
engine 6 arranged on the lee of the polarization 
conversion element 19. 

In this manner, the invention can also 
achieve low noise when the wind exhausted from the air 
exhaust duct 12 is used for cooling not only the 
electric power source 5 but also the electric power 
source 5 and the polarization conversion element 19. 

As described above, according to the 
invention, respective independent cooling wind paths 
are defined for the liquid crystal panels 9, etc. and 
the lamp 13, for both of which a large cooling effect 
is demanded, and small air volumes optimized for the 
respective wind paths make it possible to realize 
cooling of heat generating parts of the projection type 
display unit 1. Thereby, low noise is achieved. Also, 
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since the number of fans is as small as two, it is 
possible to realize low cost, miniaturization, and 
reduction in weight. 

As described above, it is possible in the 
5 invention to realize low noise in projection type 
display units. 

It should be further understood by those 
skilled in the art that although the foregoing descrip- 
tion has been made on embodiments of the invention, the 
10 invention is not limited thereto and various changes 
and modifications may be made without departing from 
the spirit of the invention and the scope of the 
appended claims. 



